method to determine the equilibrium constants K for some 119 reactions of E + with phosphines, 28 The equilibrium constants K (20°C) for the reactions of 144 E(15−20) + with BCl 4 − in CH 2 Cl 2 (N37), which are listed in 145 Table 2 , were calculated from the previously reported equilib-146 rium constants for the ionization reactions (eq 5) at −70°C. by more than a factor of 1.7, which corroborates the appli-198 cability of eq 7. 
199
The quality of the correlations is illustrated by Figure 1 
213
The fact that a sensitivity parameter is not required is due 214 to the fact that the steric surroundings of the reaction centers 215 of the benzhydrylium ions are kept constant (only p-and 216 m-substitutents) and furthermore indicates that the electron 217 densities in the benzhydrylium fragments of the different Lewis 218 adducts are not significantly altered.
219
Equilibrium Constants in CH 3 CN at 20°C. In order to 220 study the role of the solvent, we have also investigated the 221 reactions of E(1−8)
+ with Lewis bases in CH 3 CN solution.
222 Table 3 Figure S1 .1 in section S1 of the Supporting Information).
251 for the reactions of phosphines (orange triangles), and (b) the 252 equilibrium constants for reactions of the phenylamino-sub-253 stituted benzhydrylium ion E7 + (open symbols) experience an 254 unusually large solvent effect. Possibly, n−π* interactions in the 255 pyridinium fragments account for the fact that Lewis adducts 256 generated from pyridines are better stabilized by acetonitrile 257 than other Lewis adducts.
258
Correlation Analysis of the Equilibrium Constants in 259 CH 3 CN. Although Figure 2 indicates that the equilibrium con-260 stants for the reactions in CH 3 CN correlate with those for the 261 reactions in CH 2 Cl 2 , we did not make any a priori assumptions 262 about the effect of the solvent on the Lewis acids and bases. 263 Instead, we subjected the CH 3 CN data to an independent 264 correlation analysis, and subsequently compared the results. 265 We thus performed another least-squares optimization 266 according to eq 7 for the equilibrium constants from + with Lewis bases in CH 3 CN against the Lewis acidity parameters LA CH 3 CN of the benzhydrylium ions in CH 3 CN calculated from eq 7. Some correlation lines have been omitted for the sake of clarity (see Figure S1 .2 in section S1 of the Supporting Information).
(10) Figure 4 . Correlation of the calculated free energies ΔG g * (kJ mol −1 ) for hydride transfer from the diarylmethanes Ar 2 CH 2 (E-H) to the benzyl cation in the gas phase (eq 10) 42 with the calculated methyl anion affinities ΔG MA (kJ mol −1 ) of the benzhydrylium ions E + in the gas phase (eq 9) from this work (ΔG g * = −1.04ΔG MA − 971; R 2 = 0.998). The slope of the correlation in Figure 5 (0.65 at 20°C) 328 shows that substituent variation affects the Lewis acidities of the 329 benzhydrylium ions in CH 2 Cl 2 by approximately 65% of the 330 anion affinities in the gas phase. This value is in agreement with 331 earlier results for a smaller series of carbenium ions. + has a considerably higher Lewis acidity 338 LA CH 2 Cl 2 than the p-NMe 2 -substituted analogue E6 + . Similarly, 339 the other p-phenylamino-and p-phenoxy-substituted benzhy-340 drylium ions (blue symbols in Figure 5) 358 the methyl anion affinities in the gas phase ( Figure S1 .3 359 in section S1 of the Supporting Information), the slope of 360 which shows that solvation by CH 3 CN attenuates the sub-361 stituent effects to 60% of the anion affinities observed in the 362 gas phase.
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The LB CH 3 CN parameters derived from the equilibrium 364 constants in CH 3 CN (Table 3) with the pyridines N26 and N29 at 20°C (Table 5) confirm (Table 4) .
446
Analogous NMR experiments were performed to study the 447 equilibria of the reactions of E14-Cl with N21 and N24 in 448 CD 3 CN at 20°C (Table 5) . From these data, one can derive 449 LB CH 3 CN ≈ 9 for Cl − (N54), again in fair agreement with the 450 value from the laser flash photolysis experiments (Table 4) . 451 Thus, the chloride ion is about 20 times more Lewis basic than 452 the bromide ion in acetonitrile.
453
Calorimetric Data. An independent access to relative 454 strengths of Lewis bases is provided by isothermal titration 455 calorimetry (ITC). For that purpose, we investigated the heats 456 of the reactions of the dimethoxybenzhydryl bromide E15-Br 457 with various Lewis bases in CH 3 CN (eq 12) by adding small 458 amounts (10 μL of a 2 × 10 −3 M solution) of the Lewis bases N 459 to a large excess (1.4 mL of a 2 × 10 −3 M solution) of E15-Br. 460 The sample cell and a reference cell filled with CH 3 CN were 461 both thermostated to 20°C, and the differences in the heat 462 energies required for maintaining the temperature constant in 463 both cells were recorded in order to determine the reaction 464 enthalpies ΔH 0 , which are listed in Table 6 .
465
Since the equilibrium constant for eq 12 does not depend on 466 the substitution pattern of the benzhydryl fragment, 53 the value 467 of K = 1.6, which was measured for the reaction of E17-Br 468 with pyrimidine N30 (Table 5) should also hold for the 469 reaction of E15-Br with N30. As a consequence, this reaction 470 proceeds almost quantitatively at the concentrations em-471 ployed in the ITC experiment (>99% for the first addition, 472 >95% for the 10th addition), and the heats measured in the 473 calorimetric experiments with N30 and stronger Lewis bases 474 correspond to the reaction enthalpies ΔH 0 for the reactions 475 with E15-Br.
476
The reaction (eq 12) can be split up into two steps (eqs 12a 477 and 12b), and ΔH 0 (eq 12) can be expressed by eq 12c. Figure 8 . 586 that structural variation within one class of compounds has 587 the same effect on Brønsted basicity and on Lewis basicity 588 toward C-centered Lewis acids. Similar plots with near-unity 589 slopes were previously observed between Lewis basicity and 590 Brønsted basicity for different classes of anions in the gas 591 phase. such as pyridines, phosphines, and benzoates (Figure 10b ). Figure 11b , because of the different solvation of 636 these systems (see above).
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637
In contrast, the rate constants of solvolyses that proceed via 638 the highly stabilized amino-substituted benzhydrylium ions 639 E(1−11)
+ correlate poorly with LA CH 2 Cl 2 of E + (Figure 12 ), 640 indicating that the rates of these heterolysis reactions are not 641 predominantly controlled by the relative thermodynamic 642 stabilities of the carbocations but are largely affected by the 643 different intrinsic barriers.
23,39,63
644
The excellent linear correlations ( Figure 11 ) with slopes 645 close to −1 for leaving groups such as Cl − /CH 2 Cl 2 and 646 Cl − /CH 3 CN in Figure 11a are explained by the fact that these 647 heterolyses have small or negligible barriers for the recombina-648 tion reaction of the carbocation with the leaving group. 649 The slightly smaller slopes for 90A10W and 80AN20W in 650 Figure 11a indicate that the relative Lewis acidities of E + are 651 more attenuated in these more polar solvents than in CH 2 Cl 2 . 652 (cf. Figure 6 ). Thus, ΔG ⧧ corresponds to ΔG 0 for these 653 reactions, as illustrated by the free energy diagram for the 654 solvolysis of E18-Cl in aqueous acetonitrile (Figure 13a ). The 655 reaction of E18 + with Cl − in this solvent proceeds with a rate 656 constant of 1.02 × 10 9 M −1 s −1 ; 64 i.e., there is only a small free 657 energy barrier for the combination of the ions (Figure 13a , 658 reaction from right to left). The energy barrier ΔG ⧧ i for the 659 ionization reaction (Figure 13a , from left to right) thus more or 660 less corresponds to the free ionization energy ΔG 0 i for the 661 reaction E18-Cl ⇌ E18 + + Cl − and for all substrates yielding 662 less stabilized carbenium ions. This conclusion has previously 663 been drawn from Arnett's observation that the differences in 664 activation free enthalpies of ethanolysis reactions of alkyl 665 chlorides reflected 89% of the heats of ionization of the same 666 substrates in superacidic media. Figure 14 illustrates that the rate con-692 stants log k 2 for the reactions of E + with different nucleophiles (80A20W) 67 (b) . The subsequent reaction of E + with the solvent has been omitted for clarity (this reaction is much faster than the ionization in most S N 1 solvolyses 68 ). Figure 14 . Correlation of log k 2 for the reactions of E + with different nucleophiles 20, 22, 28, 29, 31 The linearity of these correlations over a wide rangefrom 696 slow reactions with late transition states at the lower end of the 697 correlation lines to very fast, almost diffusion-controlled 698 reactions with early transition states at the topagain show 699 that the Leffler−Hammond α = Δ(log k)/Δ(log K) cannot be 700 a measure for the position of the transition state. 25,69,70 701 According to Marcus theory (eq 16), 3, 24, 25, 70, 71 
